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Royal Brompton & Harefield NHS Foundation Trust

Finding correlations was often labour 
intensive, with several people in a 
room for up to five days collecting and 
analysing information. This activity now 
takes five minutes.

Royal Brompton & Harefield NHS 
Foundation Trust needed to solve the  
following challenges which face many 
NHS organisations today:

• No ‘single view of the patient’

• Multiple, disparate data sources

• Complex, varied data formats (eg. 
RDBMS, XML, HL7, CSV, PDF, Word

• EPR system not suitable for querying/
reporting/analysis.

The Issue: 
The demand for accurate, timely patient information across NHS 
Hospital Trusts never stops. From the moment a patient record starts 
the information is needed for administration and medical interac-
tions, in addition to being vital for research that will support future 
treatment advances.

NHS Hospital Trusts across the UK are grappling to find ways that 
clinicians, researchers, performance, audit and operational teams can 
access a complete picture of patient information to make informed 
patient outcome decisions.

Working with Royal Brompton & Harefield NHS Foundation Trust, 
world-renowned for its patient care and research success, SAS UK & 
Ireland developed a clinical data warehouse that offers:

• A single view of the patient
• The ability to draw from multiple, disparate data sources
• Effective use of data in complex and varied formats
• A quick and effective system for querying, reporting and  

analysing the Electronic Patient Record (EPR) system.

The clinical data warehouse provides a clear way to transform frac-
tured networks of siloed information into a single data warehouse 
that helps develop the insight for better patient care and supports the 
UK government goal of a ‘paperless’ NHS by 2018.

Our Approach
The Clinical Data Warehouse approach
The first step was to define objectives for a single data warehouse. 
For the hospital trust, the clinical data warehouse needed  
to provide timely, accessible, accurate and secure information to  
support clinical, research, audit and performance requirements as 
well as offering the operational team information and insight.

As the project rolled out source systems were profiled using SAS® 
to understand the volume, variety, and quality of data. Each system 
then needed to be approached systematically so that the hospital 
trust could estimate, with accuracy, the work required. Once this was 
completed integration of the trust’s operational systems into the 
clinical data warehouse began.

Business Impact Challenges

Creating a platform for a single, timely view of each patient from admissions and medical interactions



Subject entities were the next to be created. This involved grouping 
data around specific areas such as patients, admissions, episodes, 
procedures and consultants. The number of groupings was deter-
mined by the objectives of the project. This ensured that:

• Only relevant data is taken into the clinical data warehouse so that 
it runs efficiently from a time and storage perspective

• There is greater scope searching and querying a particular subject
• Additional data sources are easily linked to subject entities.

This stage is important to ensure the hospital trust teams can develop 
more complex insight queries. For example, when lung function data 
was added by the hospital trust, the “visits” were linked directly to the 
admissions entity. So the following searches could be performed:

• “Find all the lung function results for patient X during 
admission Y”

• “Find all male patients with a primary diagnosis of X and  
a lung capacity greater than Y that have had procedure Z 
in the last 6 months”.

The data from each system was imported and transformed as appro-
priate. This included de-duplication and standardisation to create 
single agreed formats for all data. All data entered into the clinical 
data warehouse was time stamped so that changes to the data in the 
single data warehouse can be tracked. This allows reports to be pro-
duced showing changes over time and enables analytical research to 
be performed at time intervals.

Handling patient letters
One of the additional challenges undertaken with the hospital trust 
was the integration of patient letters written by consultants. SAS® Text 
Analytics was used to extract information from a cache of 17,000 
word and PDF documents related to lung disease. Useful concepts 
and entities were extracted from the documents including patient 
number, date of birth, medication, drugs and diagnosis. Once the 
extractions took place these were added to the individual patient 
records in the clinical data warehouse.

SAS® Visual Analytics
•  Dashboards
•  Exploration
•  Web Portal 
•  Reporting

SAS® Data Mining
•  Predictive modelling
•  Segmentation /Cohort
•  Association analysis
•  Sequence of events

•  Search, classify
•  ICD10 and SNOMED
    Decode
•  Interpret, analyse

SAS® Text Analytics

SAS® Data Management
•  Profile
•  Data quality
•  Standardise 
•  Integrate
•  ETL
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Overview of the SAS® Data Management Platform Feeding Data into the Clinical Data Warehouse



Complexities in the data
Core SAS® Data Management capability was used to resolve a 
number of other complexities such as translating XML formats from 
a PAS engine, timelines and handling large text data in XML docu-
ments. SAS Data Management profiles the data before importing 
into the clinical data warehouse and develops rules to handle the 
inconsistencies.

Real benefits to the NHS Hospital Trusts
The creation of the clinical data warehouse using SAS Data 
Management creates a central, integrated source of patient data, 
combining multiple complex data sources from across hospital 
trusts. The real benefits it delivers are:

• A single view of patient in a structured format that can be  
queried and reported by the Trusts’ teams

• A central repository for research, cohort building, clinical insight, 
audit and performance reports
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Example 1: PAS Data Management

Example 2: Unstructured Data Management

Example 1 shows how SAS® Data Management processes XML data from EPR and turns it into subject specific data sets available to  
clinicians, researchers and analysts.

Example 2 highlights the use of SAS® Text Analytics to extract data from patient letters which is categorised into useful insight and loaded 
into the clinical data warehouse.

• A fully automated data management process, refreshing data 
without manual intervention

• Specific data marts for further analysis by clinicians, researchers or 
operations staff

• Faster and more accurate querying and identification of patient 
cohorts

• Identification of a cohort  that can aid implementation of man-
agement plans, which may mean more frequent patient follow 
ups and allow clinicians to discover unusual sequence clusters. 
This in turn may aid future diagnosis of new cases, and better 
monitoring of longitudinal changes, ensuring appropriate inter-
vention with treatment. 

• Rationalisation of IT systems as the SAS Data Management 
Platform provides the data for a wide range of uses. This created 
the opportunity for saving money by phasing out older legacy 
systems and data sources.
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What if you could…

Improve patient 
outcomes
What if you could use an-
alytics to quickly under-
stand the possible impact 
a certain intervention 
could make on a patient?

Help ensure no patient 
falls through the cracks

What if you could use  
all available data from 
different sources to  
assess each patient’s risk?

Improve clinical  
effectiveness

What if you could use 
automatic alerts to help 
health workers and  
patients manage treat-
ment more effectively?

Rely on proven technology to  
help you make confident decisions
What if the information held within a 
clinical data warehouse was of good 
quality and gave you confidence in 
the decisions you make?

You can. SAS gives you THE POWER TO KNOW®.

•  SAS helps customers at more than 
75,000 sites improve performance 
and deliver value by making better 
decisions faster.

•  SAS customers or their affiliates repre-
sent 93 of the top 100 companies on 
the 2014 FORTUNE Global 500® list.

•  SAS is a Leader in “Gartner 2015 Magic 
Quadrant for Business Intelligence and 
Analytics Platforms ”.

SAS Facts


